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j (54) Title: PLASMA DISPLAY UNIT 
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^5 (57) Abstract: A plasma displ^ unit comprising a blue phosphor constituted of a compound of the formula MesMgSizOgiEu, 
(wherein Me represents at least one member of calcium (Ca). strontium (Sr) and barium (Ba)) wherein with re^ject to the europium 
O (Eu) atwns as a constituent thereof; the concentration of bivalent Eu ions is in the range of 45 to 95% while the concentration of 

Otrivaloit Eu ions is in the range of 5 to 55%. A plasma display unit of high luminance and long life whose luminance detoioration 
^ in the process of panel production is less can be obtained. 
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(Ca) , XhP>^';»A (Sr) *fcli/<U't>A (Ba) <D 5 < 1 1 1 8) -pft bt3* tlSft 
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:fyX'ry>(p^yu>(mmkmsm^x-h^m (r)^ (g). w (b) 

(YGd) BOaiEu^-^^fcfiY^OaiEu^+^^fcl!). ^fe^^^i" 
B aMg A 1 ,„0,, : E u^+A5fc5„ BlfS<Dl^5|S|-^grti^ 

VN$7St i'^m) ^tTV\ Bf^<^^S^t><^^^ffll-"^^^^<' fs^J^f^. 
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1 ,,Oiv : Eux> CaMgS i ^O, : E u fcSVM^iC a aMg S i : Eu 

;5 3#©rL-nt°'>A (Eu) :^2m\m^VX\^^M. 1^^n^\zmyuW\^X 

tS^m^Pfe^WU-CV^So #1-^ Eu(DBm4:05#<^.f5^:. :i(Dmmxmm 

^^^:y^f;j^ (Sr). /^y!>i^ (Ba) fc5VM±E u^;a-Vi£#Om^ 
Wcm,^\^^%W^'^^^^'^'^^^^^'^^'^^^^-^ (MgO) ir^LT)^ 

;itLboiiSJ^*tb-r. ^^{^sMi^iT/w^-^ (AlaOa) 

sp2 001-5556 7^^#)o L*>b:fedSfe. ^ffij^=iw- b-f-^ r JZI ioT, 
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EID9 9-9 4 2000^1^27B)o 

V>Sri:t>^bti.W5({^Jx.fJ.fSffi#lS>ll7 0^ 200 l¥ P 

P 3 1 0)0 



f±/i<, Ca. Sr. B afc5V>{iEu-f;a->'j£^0^^:X|5fef-M^6^l-7K^^ 
rL5r<i:^mWUfc„ i-:^ifc>*>. MeaMgS i : Eu (fcfcU Meft, 
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s r . B a ^fci±Eu4:t:yi&m(o^mxm^:A^'^=mimm:ff:^i^tiimitA 

•h, MeaMgS i^Og: Eu {tcfcU Me}X Ca. S r ^ifcl^B a © 5 
X^^im^'^^ti^i^s Ca. Sr*fcf:J:Ba^:^>-i;g^L-CVN2.2{ffiC0E 

u ^y(o--^^ 3 » E u ;^>'-r'gmi-^ ^ ^ t\ ^^ik^i^omm^m 

m.^'^f^hO^X-h^o ■ttHt'-h. m^1k%W-X-h^Me 3Mg S i : Eu 
-a-^43(?DEufi. MeT'fc^Ca. S r h^\^\tB a.(0^1'\^A^ 2^(0-:fy 

•tfii^-hm^^m^^f:.^^^^ Ca. Sr. B a *fc«E u^;t-^/<^j£^ 

TU*5©T'$f*U<^i<, Eu(D3ffiO»a!LT#(C$f^UV^teHfi> 5%~ 
5 5%T'fe5„ 
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m^^U ^^m^mm^^%i^^^-Me ,Mg S i ^Os : Eu ifcfcU 
MeiX Ca. ST^tcltBa<D^h<D(}^^i:<thim) . 

(Eu) 2iSWEu^;i-i^^^:a54 5%~ 

5 %~ 5 5 %T'fe6 i: t:«l^i!i"So 
MgS i^Og: Eu (fcf£U MeJ*. Ca. S r l^fci^B a (D ^ WP^J:< t 

him) ib^htj:^^t^m(D^^mmi\:^m^^x^m^\^-^^ 2»eu^:^^ 

© 9 5 %~ 5 5 0 %^ 3#t3ie^i-5:fe"?fe**&^j:So 

*fc> 7|c|§B^O^)t^*:«©ilit^«> Ca. Ba. Sr. -^i/^v'T^A (Mg). 
^y^;=^y (Si) jBj;t;^Eu^^Hm^^i-S^». j^mfli'fe^fcift^M^ 

'(iffilC-r5XSix^^k#ffl^1'"C*i^l-'CEu02<iffi>f:^:/:dS4 5%~9 5%X% 
E u © S^iffi'f :*-V30S 5 %~ 5 5 %l;:-t-SX^^: ^^-fS, 

m^lt. mt^^l^^y^J^ (CaF^). mk-^^-t^^^^'^ (MgFj. 

(EUF3) ^) ^m\^^xmm^mxm-t:5:&mxh^o m^mt. 
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5 ^c:ov^Ti6'<?., mnti^x. (cacoa). mm:^hr2y^^ 

M, (S rCOa). ^^/-^y (B a CO3). l^^-^i^^^^^'^f-^ (MgC03)x 

^mitm (sio^) joj;t>M^-nf'.j^A (EU2O3) 

*fcW:ii:'fb/^y !>A (BaClJ S:/>»!lllx-C 1 0 0 O^C-l 4 0 0''C-C2^ 

10 7K*-« (H.-N^) ^xmm-?>o ^(D^^xitKu\ii-r^x2mxh 

2) (O2-N2) 7km%-^m (H2O-N2) cf^fcft;^;^ 

i^-^m (O3-N2) ^X\ 3 5O''C~10 0 0'C-e»;aUT. Eu2^0- 

15 0 ov.x<om7niMm^. m cp^xf^mo i o o otc~ 3 5 ovcomimit 
(Dnp^^ 100 ot:- 140 o-cT-a^ra. mTmmm^. mx.UH^/i^2=5 

/9 5 (%) "^X'^U l^#i:^6v^5>^•t■t5o ^l-x i^ttSrO^. O^-Ng. 
HaO-N2*fc{i03-N2tt3-c% 3 5 ot:~ 1 0 0 o'C-ej^bTi^^(*:i;«<. 

T^i^J, E u 2'(iEt;i^5 E u 3 iffic^tJ-^f* 5 %~ 5 5 bV^<, tt^l^O^ 

25 5 %JJj^T-e(is / X/K^ iiS* »3 ^5Sf S^MbS:B6Jh-t-S^;^:i5/>;^i < . 5 5 

Eu^;i->'(5?-^:i53»E^i-S^i<Z)|^^l-oVN-rH:. EXAFS (X- r 
ay absorption nearedge structure) ft £'9 
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-©J:5i^1^&5i5<Z5#fem3te^^^*&f^^X®^ffiV^T. Me 3Mg S i : Eu 

5 %~ 5 5 %^ 3'(ilfi(DE u^:^^^^:b:fc#fe^3t^m^:^=*e>fll^^tb•rv^S ^ i: 

MesMgSi^OsiEu (fc/£U Mett. Ca. S r ^fc{*B a © 5 *><^ 
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m^s mtt^(DW^m.m^3 iimurr-h^t. ^o^*f*:^^v\ 

'^^im'ftVXi±. 2#<^Eu^;^>'<^5*?. 5%~5 5%Sr3WEui:iU 

fcMe3(,_x,MgSi,03:Eux (fcffU Mefi. Ca. Sr*fdiBa<7P 

'(k'g-i^lcfc^Jt5X<?5m». 0. 0 0 3^x^0. 2 5X^hn\tnm^^<^ iii-^ 

V^;OS. CatSr. C a ^ B a <Dm^^^?^:iSi|#(3:av\ 

3fcft:)iST-tbT(i. Y,x03:Eu,. %b<fi(Y. Gd) ,.^BO,:Kn^X 
^^^JlS^iU-Cf*. Bai_xAli20i9:Mnxx U< ftZ n 2_xS i O4 : M 

\c^n^x(Dim^. 0. 01^x^0. lox^h^-tinK nmRxmm^m^ 

SigOsrEu (fdffUMett. Ca. S r *;fcf±B a <D 5 t><Z)/>5^i< ^ t> 1 
a) ;5-b?fe^»fe^^^$:<^2#(DEu(7)7■^^ 5%~5 5 %«: 3^lfi<DE u-^';^-:/ 
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[mil 

IE121 
[@5] 

laifiPDPt^joJ-t^B&ffi^^f^^^^^^l^^^^-^^^"^*^'^^ P 
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i^iic^-rj:5ic. PDPioofi. mm:ffy:^m m^^) ts mm-^ 

(10 4 (1) 55^^104 (N)) i.M*©TKl/:=^m^ll0 7^(l0 7 (1) 
;^^bl07 (M)) t.m'y-J^mi2 1tt>^tiy)^-(D%mx^-m^2 1 

<onnmmmm.^nm. 1 2 3 if.%m\<D p d p t*. ^^m® 1 0 3 . 
^^^^^^m^i 0 4*5j:t/T Fw:^a<ii 0 7icj;s zwm^(owm-^ y 

-OPDPiOOft. 0 2tOT^-t-J:5l3:. tfr®/^';^^/v^^=tS^^•^/vi^s^i^9fc 

m±Km7r^nmios. 04. mmi^^y:^mio5. Mg 

« 1 0 2 o 1 iffiitcT Yu:^mm 10 7. 1 0 s . 

^10 9 ^ax^^^^mm 1 1 0 R> 1 1 0 G. wfe^^^^^Ji 1 

^ biiix m 3 i^^i-PD pirabiis 1 5 0 izmmt^ -t\^^v -fy:^-^^^ 

tZl, PDP 1 0 0l3:*^K7-^^^lHl!«l 5 3. 5 4. 

T Kl^;^ K^^f/^lEll^l 5 5*5it/=3:/bu-7 1 5 2S:J|-U-CV>5„ 

^y 1 5 2©W^:l^^v^^^a-$^<t5 ^-r5^^-fe/H;^^3v^•r. 

0 4 i: T F uy^mm 1 0 7 i^mj± trTOi-^ <h tci >9 ^(^F.^t?T K l-:^;^ 
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^ b \mmi^^7^m i o 5 (Dmm\^^ g o<^^s 1 0 e r i: i o 

;^W=^r'^tf^-^^^^■^^*> ^J^^^ (7 0wt%). 

Tj^lJ^m (B2O3) (I5wt%). Si03 (I0wt%) iBj:t)^Al203 (5w 

25 j:oTBJf^Wj?^ («^0. 5Mm) t^i^i^O\m^^^^o 

p^^v- i^mim'y ^v^^y^ -^x^m ^©^^-t-s r j: o -c 
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So -opinio 9ic<J:9> ^^^^F.gl2 2^i7^:/:^l^^l^;l-o<D^mir/v 

S^tLSo fci:;^{l. 3 2^l^'f-'-5 0^:y^(DMmmTU}^ (HD-TV) "C 

13 0Min~2 4 0)uinm^t-m^$tb6„ -tUT. 1 0 9 F«1<Z)^l^> 
^fe (R). (G), *3j:0#fe (B) 0^3fei^=-l'>-i5'tr^^U 4 0 0-5 

9 o'x:<Dm.x^m'r^^tx\^^^im'¥-mm\^rtj:^'^^i^mi i or. 

HOG. 1 lOBmm^M. ^^lfe^Jtt*3V>T«. #fe^5feflsi:b-C. M 
eaMgS i : E u :5-b>feSfh^W^*5V>-t 2flfi(Z)E 5 5% 

r 1 1 0 R^ m^^mm hog. w^m^M 1 1 o 

EOT Kv^^m^ii 0 7±Je:ibnt5s^®:3^I^«^J9^L{t. ^^Ik^i^m-o^i^ 

ttm ii.m^xhoxi^^mm^mmtm'^ ^tti^K. w:m^i^(o^mmm 
^himmm^M-^^" ^(om^mnoR. hog. hobo 

-^^^jfe. 10B^^|BV^S2tiOEu-r;d-i^<^Pfe5%~5 

So 
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j^^^^ ~B.tkm^m 1 2 2p^^mM^ mx.\-^. 1 ■ 1 x 1 o--*? a) K^m 
m 5 t^/T^i- i 5 . rn^mm 20 on. 210. AnjE^^i^T' 220. 

^i^^y^it. ;!jq|±^^-7^2 2 oie:j;V)-^5/^2 3 oMS$^-C#^*&^tt5o 

^ 5. ^ 2 3 0 ^ 2 3 0 a itJ^y X/l- 2 4 0 ^i^^Jt 19 . ^Bji 

$tbT^ ^^5^^ 2 3 0 a Km^flt^^m^ ^ ^> 2 4 0 

ii^30;:im~130M mt^l^^^tbSo 

^ 5/ 2 3 0 fi. 0* L/iV>->y y^^m^l' J: o T J: 5 
i^fllfife$ttT*3^. ^y^2 3 0S:jfeS$-^5^ ^^t::/ X/^2 4 0;6^b^7tfi2 

^ v>5' 2 5 0 ^5gi^6?ii^ti:ttii-5 :itiz.x^. ^m^7^m. 1 0 2 ±<Dmm 1 

^(Dmft2 5X^\Lm^X. 1. 5Pa • s~3 0Pa ■ s<Z5$£ffi^^^f:ln■CV^ 
J^ct9^^(*:-l'^^4'<'53^^'^i*^^^^-lt^^^'' *^-'^5/i/2 3 0». -f:/:^' 

^2 3 0 a^y:^y^2 4 0<^)la5^t>^«)"C-^^^fife?^^^^^c^<^•^**''5^ 
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a • s~3 0Pa • s bfl^ i.^\m^^^f^-^<f>'^'M . m:\^^^^Xmm 
5 (Y. Gd) x-xBO,: 

mi-*H-5Eu7nm(^e^ftX{i. 0. 0 5^X^0. 2 Ot^OTi: '^f^^ 

B^pt^-L^-efe6 E u (^EfigJt>^:asi£T u nm^y \.xlk%^h ur^-et 

iitfem3fe^$:i:UT(:i. Bai_xAl 12O19 :Mnx*f:i«Zn2-xS i O4 : M 
nxT•^^tt5>^k^W5ffiV^btb5o B a i_xA 1 ^ , ^ : Mn ^©SfW 

15 mm^^r^B^7m<o-'WMn\m^^i^^1t^t■^mx^h^^ zn^-xs i o 

fe^3fei*:o^r5-erabfcaS^I^#<^S*l3:i'5. 0. 0 1^X^0. 10 

20 UTfi. Me3MgSi,08:Eu-e^$^v5^b^W^V^b^ 

5» Me 3 „_x)Mg S i : Euxtix ^<^#«^^Srfllfifei-5 2ii(7)Me (M 
ef*. Ca. Sr. B a (D 5 ■^b(^V^-f 5^^(^-^35:65 2 iiOE u IJI 

S^^^fdb-a^^trfe^o ^^t'. Me7C*i^*li-§Eu7C^oam*Xf*. -h 

25 -t-S-t^JS^f^LV^ :^yt«fnB2«ii<Z)Eu^:ti-i:«m$-ti:53^ffi<^Eu^;r:/ 
(Dm^*f*. -fb^i^SrMeaEu i-.Eu .MgS iaOa : Eu-Cfcb 
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*-f. ^g.^^gfmxm^^fc*v^-c. mntfi:^mm^;^^:^^-^ (Ca (NO3) 

(Mg (NO3) a). S i O^. mm=^-r2\f^M. (Eu (NO 
3) ,) Sr. ^/VJt:&S (3 (1-X)) : 1 : 2 : X (0. 0 0 3^X^0. 2 5) 

ff^^tf»-e^^?iLS(10 0~3 0 0'C).Bff^j£:tl (O. 2MP a~l OMP a) 

350 'C- 1000 "Cr-ii^ts-r 5 ;:i t tJ: J; 13 ^ 3l7n#H^T-cfm tfcWfe^ 

2 fSO E u O 5 5 %~ 5 5 %^ 3 ^ffi<0 E u T?®^ bfcWfe^3fe<^M 
eg (i-x)Mg S i : EUxSr#S^t^5'^-^^c 2»P> 3flii-©gjfe»<^) 
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*fC> O2. 02-N2^ H20-N2fe5V^H03-N2^'-e»S-r5^^-^ A 

1 aOa^ S i 0 2*fc«^{b7i^i5'^ (LagOg) ^<^iS<litl^ ^-ffc^^-^i/ (L 

aFg) *fc»^bT/^5:::^i>i^ (A 1 F 3) ^(Dyyit^^. rttbOTG^*-^ 

0 1 nmsxytrnt. u\ 

^td, Me:65C a, B a*5j;t>'S r ^^fe^^cC^'fb'g''^ ((C a, Ba^ Sr) 

_x)Mg s i : Kn^<Dm^(ommj7m^-^^^xmmir^„ ::(Z)^»{±. ± 

MiiSfiLT. tK^^/Vv^U^A (Ca (OH) J. TK^^k^^P !^-^ (B a (O 
H) 2> 7K^'fb;^hn^5"!J'iN (S r (OH) 2), imit-^^^^y^-^ (Mg (O 
H) 2)> 7K^'fbT/l'^ = l>i^ (Al (OH) 3) iS^U7km\:,:^-^^^-^ (E 
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u (OH) 2) ^M^(7)^ywit<^3^e« J;5^-#*t. :LM^y9 y:^ ^t\^x 

(DA 1 F^tm^im^u rti^^^f 1 1 0 o°ci?^fifem> 3i7c#ia^T^ -^ij 

;^}^7Km5%i:^^9 5%t;0^b^£S#HmT\ Bf^Sg (11 0 0°CJ&^e> 1 6 
0 0*^-^2^^) 1100 "C- 160 0t:;i^bP^?a4'J-:J3V^"C^ 

5 lOOOTOT^ 3 5 0°CU±(Dm&(Dt^KO2. Og-Na^ HjO-NgfeS 
V^flO 3 - N 2 ^rj^fifer t-^Af 2) r 1 1:\ E u <D 2#-r irl^co-^-^ atiO-f :^ 

^.e^sm^fefi^^^l^iis^i UT. mem. 7K^«^l^i^^:fflV^fc3i5. Ca. 

Ba. Sr. Mg. A 1 feSV^tiE u^<757Dm^-^tP^il^Mfb'a'i^. ^Jxifitfe 

2> O2-N2. H20-N2foSV^«O3-N2^•■eil^■fS^#^^l^ AljOax S 
i02. AIF3. La 203*fcttLaF2^^. W^^L^WT )V:^^'y^?^r•^ 

^-fs m^mi^mT-m^^^^x, mnxh^mmm^^ (zn (nos)). ssig 

mm (S i (NO3) 2)s (Mn (NO3) 2) S:-=e/^iti: (2-X) : 

1 :xx\ 0. 0 1^x^0. iot^^^'?\^U'^ir^o m^. 

20 X/V':6^b^^i&^^AP tJfc^JS 1 5 0 O'CM^UntSb. Il:&^3fefls& 

W\^\^. Bai_xAl 12O19 : Mnx(7PM5t;^i*^-•oV^X|^P^i-^<, 

^-f. u^mimjinK^^^'^s m^xh^mm^^v (Ba (NO3) 

5g^T/W^^!>A (Al (NO 3) 2). (Mn (NO 3) 2) J^^^/l^ 

25 itX (1-X) : 1 2 : X^C. 0. 0 l^X^O. 1 0 i 5 t-tS-^U -tb 

:i-:>^m:A^\^^m\^xm^^^^m-r^o 
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m^i^s 0 0~3 0 0°C. J±;^iO. 2MP a~l OMP a<7)^#TT\ BIf 

mm^. m^it. 2-20 mmy^m^^^n 0 o 

^(7)^. ^ir^:LtK^y). B ai_xAl 12O19 :Mnx!65#f>tl.«, :L(D 

5 7Kfi'a^sfexm{c i y) nhtb?>^ytm-i. m.m^ 0 . 1 m 2 . on mmmx\ 

*^^^fr^;^^§^b^t»T'fc^ (Y. Gd) i-xBOg: Eux<^^5t::^ 

10 M-g^^^-fmxmfJifc^v^-c. wMxh^mm-cyhv^j^^ (y^ (NO3) 3)> ^ 
^^h^v^^j>^ (Gda (NO3) 3)^ ^-^y^ (H3BO3) ^^xmm=^-ri\i'^ 

A (EU2 (NO3) 3) ^^-a-U ^/l-Jt:6S (l-X) : 2 : XT% 0. 0 5^X 
^0. 2 0. YtGd<Ditit6 5 : 3 5 J: 5 M-a^i-^o i[k\C, ^itttr^ 

^cf^T-i 2 0 0*0-1 3 5 ovx2^m^!imLft^. ^mi^xm^'^^i^^m^ 

15 So 

l^=li(3:555fe^^fls^5&5{l:-a'#lT-$)5Ya_x03 : E Ux<^Mit;^^t- 

^a^^iSfmxm^cl*3v^T^ j^jjef-r^fc^m^-f ^^hy (y^ (NO3) 2) i: 

5^||3L-nft>A (Eu (NO3) 2) SrM^U ^/V-ifc;^^ (2-X) : XX\ 0. 

20 0 5^x^0. 3 0i!/j:5J:5l-^:e-^^7KJ::^ifUTm^^^f^^«o ^ 

25 -CffiBE^§|«t't?a^l 0 0 — 3 0 Ot:, JE;^0. 2MP a — 1 OMP a <D^#T 
X\ 3^Ph1-i 2^^l7kfi^^^ft5o -eo^. #e>n:fe<b^2^<^^«IS:fT5^ 
i:^-J;*)> mM05Y2_xO3 : Eux^S^^^feJi-So ^l', il<^^3t<4i^^^tpT'l 
3 0 0-0-1 4 0 0'C2^^fMabfems 5>ifcLT3^fe^3t(*:^;-r5o ;i<^7K 
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